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INTRODUCTION 


Planktonic ciliates are important components of the microzooplankton which are consuming smaller 
diatoms, dinoflagellates and other constituents of the ultra- and nanoplankton and serving as a food 
source for larger zooplankton (Beers and Stewart, 1971; Heinbokel and Beers, 1979; Stoecker and 
Sanders, 1985). In marine ecosystem the tintinnids, the most abundant ciliate microzooplankton are 
important links in the transfer of nanoplankton production to higher trophic levels and also have been 
used as the indicators of water mass (Balech, 1972; Hada, 1957). 
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In early 1800's taxonomical studies on tintinnids have been carried out by several authors: 
Ehrenberg, Claparede and Lachmann, Entz and Daday (Kofoid and Campbell, 1929). Following the 
previous works the monographs on tintinnids were published by Kofoid and Campbell (1929, 1939) 
and Campbell (1942). Since then many researchers have defined the tintinnid fauna over many regions 
of the world oceans: e.g., the Western Pacific (Hada, 1932b, c, 1937, 1938), the South Atlantic and 
Gulf of Mexico and Carribbean (Balech, 1948, 1968), the Mediterranean Sea (Tregouboff, 1957) and 
the St. Andrew Bay System, Florida (Cosper, 1972). But these taxonomical studies have been based 
solely on the characteristics of the lorica. Recently many workers have found a great deal of individual 
variation and the fine structure by means of SEM and TEM have been received ever increasing at- 
tention in taxonomy of tintinnid. (Gold, 1979, 1980; Laval, 1972). 

The tintinnid fauna of Korean costal waters is still unknown, despite an importance for the area. 
Therefore, the taxonomical studies of tintinnids are necessary for clarifying the structure and popula- 
tion dynamics of marine planktonic community. The purpose of the present study, as a series of tax- 
onomical studies on tintinnids in Korean coastal waters is to describe the tintinnids in Chinhae Bay 
with taxonomical notes of the recorded species. 


MATERIALS AND METHODS 


Samplings were made monthly from four selected stations in Chinhae Bay from August 1979 to 
June 1984 and from April 1986 to March 1987 (Fig. 1). 


CHINHAE 


Fig 1. The sampling stations in Chinhae Bay. 
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Samples were collected by Marutoku type plankton net (mouth diameter 45cm, mesh aperture 
100 итп) from surface layer and then fixed with 10% buffered formalin on board. 

For the qualitative analysis samples were thoroughly rinsed in distilled water and then specimens 
were mounted in glycerin jelly. Identification was carried out with light microscope in higher magnifica- 
tion. The specimens examined by SEM (JEOL JSM-35C) were prepared as prescribed by Yoo and 
Lee (1986). 

The photography of specimen were performed using a OLYMPUS BH microscope equipped with 
a camera and for the purpose of invisible hyaline lorica, using a Carl Zeiss photomicroscope III with 
differential interference contrast. 

Measurements of lorica were made on wet specimens contained in a Sedgwick-Rafter counting 
chamber using a OLYMPUS BHA equipped with a calibrated measuring eyepiece. 


RESULTS AND DISCUSSION 


Systematies 

The following systematic treatment is based on Levine et al. (1980) and Corliss (1979, 1982) for 
familial and suprafamilial classification, and Loeblich and Tappan (1968) and Sano (1975) for sub- 
familial classfication. Species identification is based on Kofoid and Campbell (1929, 1939), Campbell 
(1942) and Hada (1932a,b,c, 1935, 1937, 1938). 

A total of 28 species, representing 6 families and 11 genera, have been identified and are new 
to Korean waters. The species of tintinnids found in the present study are listed as follows: 


Phylum Ciliophora Doflein, 1901 
Class Polyhymenophora Jankowski, 1967 
Subclass Spirotrichia Butschli, 1889 
Order Oligotrichida Butschli, 1887 
Suborder Tintinnina Kofoid and Campbell, 1929 
Family Tintinnididae Kofoid and Campbell, 1929 
Genus Leprotintinnus Jorgensen, 1899 

l. Leprotintinnus neriticus (Campbell, 1926) 

2. L. nordqvisti (Brandt, 1906) 

3. L. simplex Schmidt, 1901 
Family Codnellidae Kent, 1882 
Genus Tintinnopsis Stein, 1867 

4. Tintinnopsis angustior (Jorgensen, 1924) 

5. T. beroidea Stein, 1867 

6. T. butschlii Daday, 1887 

7. T. corniger Hada, 1964 

8. T. directa Hada, 1932 

9. T. gracilis Kofoid and Campbell, 1929 

10. T. kofoidi Hada, 1932 

11. T. lohmanni Laackmann, 1906 

12. T. radix (Imhoff, 1886) 


24. 
25. 


26. 
2T. 


28. 


branelles in the adoral zone and somatic ciliature though reduced and inconspicuous; lorica secreted, 
often agglomerating particles of the secreted substance and sometimes incorporating biogenic par- 
ticles include fragments of diatom frustules and coccoliths; the shape of lorica very diversified in the 


macronuclei and micronuclei; generally free-swimming; with widespread distribution as members of 
marine pelagic and neritic plankton, but several in freshwater habitats. 


1. 


2. 
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. T. tocantinensis Kofoid and Campbell, 1929 

. T. tubulosoides Meunier, 1910 
Family Codonellopsidae Kofoid and Campbell, 1929 
Genus Stenosemella Jorgensen, 1924 

. Stenosemella pacifica Kofoid and Campbell, 1929 

. S. parvicollis (Marshall, 1934) 
Genus Codonellopsis Jorgensen, 1924 

. Codenellopsis nipponica Hada, 1964 
Family Metacylididae Kofoid and Campbell, 1929 
Genus Metacylis Jorgensen, 1924 

. Metacylis corbula Kofoid and Campbell, 1929 
Genus Helicostomella Jorgensen, 1924 

. Helicostomella longa (Brandt, 1906) 

. H. subulata (Ehrenberg, 1833) 
Family Ptychocylididae Kofoid and Campbell, 1929 
Genus Favella Jorgensen, 1924 

. Favella azorica (Cleve, 1900) 


. Е ehrenbergii (Claparede and Lachmann, 1858) 
. Е taraikaensis Hada, 1932 
Family Tintinnidae Claparade and Lachmann, 1858 
Genus Amphorides Daday, 1887 
Amphorides amphora (Claparede and Lachmann, 1858) 
Genus Amphorellopsis Kofoid and Campbell, 1929 
Amphorellopsis acuta (Schmidt, 1901) 
Genus Éutintinnus Kofoid and Campbell, 1939 
Eutintinnus lususundae (Entz, 1885) 
E. tubulosus (Ostenfeld, 1899) 
Genus Salpingella Jorgensen, 1924 
Salpingella laminata Kofoid and Campbell, 1939 


Suborder Tintinnina Kofoid and Campbell, 1929 


Tintinnina with a cylindrical or cone-shaped soft body, attached inside a lorica; with 12-24 mem- 


Key to families 


Lorica with only the fine primary structure in the wall ................ een 
Lorica with secondary stucture in the wall ss 


Lorica with agglomerated foreign particles esse 


various species, therefore, being used as key characters of a diagnostic value; with usually 2, 
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Lorica with hyaline structure or fine reticulations eee 4 
3. Lorica without hyaline stucture Codonellidae 
Lorica with hyaline structure ire Codonellopsidae 
4. Lorica with fine reticulations ........... esee nete nennen анаа Ptychocylididae 
Lorica with hyaline structure ...........ccccccccccsccsscessessccssccsssccssussssssscessccescseeetseceaeccaseesseeuessacenss 5 
5. Lorica with spiral structure ..........ccccccccssscccesssssscssssecssssceccceessceesesecesvssetaseceeuceces Metacylididae 
Lorica without spiral structure .......................... лиана Tintinnidae 


Family Tintinnididae Kofoid and Campbell, 1929 
Lorica with usually tubular or diversely saccular in form; sometimes with suboral spiral structure; 
wall soft and gelatinous in the main, with freely agglomerating particles of wall material and foreign 


bodies. Includes one genus, Leprotintinnus. 


Genus Leprotintinnus Jorgensen, 1899 


Lorica elongate, tube-shaped, open at both ends, sometimes with spiral structures; no collar; sur- 
face viscous, freely agglomerating foreign bodies. Includes tree species as follows: Leprotintinnus 
neriticus, L. nordqvisti and L. simplex. 


Key to species 


1. Lorica simple tubular, without an aboral flare inner 2 
Lorica with a distinct aboral flare 2..о..22.20000а шаа L. nordquisti 

2. Larger lorica with a length above 300ит...........4..0........0..0000 60 ҮР L. neriticus 
Smaller lorica with а length 20010 sss ener nnne L. simplex 

l. Leprotintinnus neriticus (Campbell, 1926) (pl. 1, figs. 1,2) 


Tintinnus neriticus Campbell, 1926 (pp. 237-239. fig.1). 

Leprotintinnus neriticus: Kofoid and Campbell, 1929 (p. 17, fig. 9). 

Material examined: Chinhae Bay, St.3, Nov. 1981. 

Description: Lorica simple, tubular; oral and aboral margins irregular, not flaring; open at both 
ends; wall thick, with irregular particles in a spiral on outer surface; length, 320-430 um;oral diameter, 
60 um; aboral diameter, 50-55 ит. 

Remarks: This species closely resembles L. simplex in having an simple, tubular lorica but differs 
from in dimensions, length 400wm, oral diameter 604m, 


2. Leprotintinnus nordqvisti (Brandt, 1906) (pl. 1; fig. 3) 

Tintinnopsis nordqvisti Brandt, 1906 [cited from Kofoid and Campbell, 1929 (p. 17)]. 

Leprotintinnus nordqvisti: Kofoid and Campbell, 1929 (p. 17, fig. 13); Hada, 1935 (p. 244); 1938 (p. 91, fig. 3). 

Material examined: Chinhae Bay, St. 3, Sept. 1981. 

Description: Lorica cylindrical, with and an inverted funnel-shaped aboral flare; oral margin ir- 
regular, usually slightly flaring; aboral margin very ragged; aboral aperture large; wall showing a faint 
spiral structure, with particles aggregated more thickly on the aboral flare; length, 135-240 итп; oral 
diameter, 33-38um, aboral diameter, 48-83. 

Remarks: This species differs from the other species of Leprotintinnus in having a conspicuous 


great aboral flare. 
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3. Leprotintinnus simplex Schmidt, 1901 (pl. 1, fig. 4) 

Leprotintinnus simplex Schmidt, 1901 [cited from Kofoid and Campbell 1929 (p. 18)]; Kofoid and Campbell, 
1929 (p. 18, fig. 10); Hada, 1938 (p. 90, fig. 2). 

Material examined: Chinhae Bay, St. 3, Nov. 1981. 

Description: Lorica tubular, gradually tapering to aboral end without a flare or a constriction; open 
at both ends; wall comparatively thin, with sparse foreign particles laid spirally on the surface; length, 
200 итп; oral diameter, З8 ит. 

Remarks: This species is allied to L. neriticus in outline, but can be clearly distinguished from Г. 
nerilicus by its smaller size. 


Family Codnellidae Kent, 1882 


Lorica variously shaped, from globose to conical, or cylindrical; with or without a collar; aboral 
end rounded, pointed, with or without an aboral horn; wall composed of minute primary alveoli and 
much coarser secondary structures. 

Differs from the Codonellopsidae in the absence of hyaline structure in the collar and from the 
Tintinnididae in the presence of secondary structure in the wall. Includes one genus, Tintinnopsis. 


Genus Tintinnopsis Stein, 1867 


Lorica agglomerated with a large proportion of particles of nonbiogenic orgin. This genus includ- 
ed many neritic species. The identification of species іп Tintinnopsis is rather difficult, because of 
the great irregularities in the lorica due to agglomeration. 

Includes 11 species as follows: Tintinnopsis angustior, T. beroidea, T. butschlii, T. coniger, T. direc- 
ta, T. gracilis, T. kofoidi, T. lohmanni, T. radix, T. tocantinensis and Т. tubulosotdes. 


Key to species 


1. Lorica with a cylindrical anterior region .:......................., eene nnne 2 
Lorica with a flaring anterior region 2... ааа T. butschlit 
2. No aboral opening ...........................1Һ....1. 6 tenete nan ttht нани инана наннан essa sensn tins bestia satin келен 3 
Aboral opening present sise 4 
3. Aboral end with a branching aboral horn ............... eese T. corniger 
Aboral end without a aboral horn ess 5 
4. Lorica with a inflating posterior region ............... seen T. tocantinensis 
Lorica with a conical posterior region ss... 6 
5. Aboral end rounded ........ а лаға 
Aboral end acute or bluntly pointed 
6. Aboral region gradually tapering 2... а-а 
Aboral region abruptly tapering ss КЕТТІ 
7. Lorica with a inflating posterior region ss 8 
Lorica with a conical posterior region 
8. Lorica stout, with a spiral structure ss 
Lorica slender, without a spiral structure ss T. gracilis 
9. Lorica stout Б Шес-вһарға....л а-а... T. beroidea 


Lorica slender bullet-shaped 
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10.Suboral region without a spiral structure 2... treten nns T. angustior 
Suboral region with a spiral structure rene Т. tubulosoides 


4. Tintinnopsis angustior (Jorgensen, 1924) (pl. 1, fig. 5) 

Tintinnopsis beroidea var. angustior Jorgensen, 1924 (p. 67-68, fig. 73). 

Tintinnopsis acuminata: Kofoid and Campbell, 1929 (p. 20, fig. 43); Marshall, 1969 (sheet 117, p. 3, fig. 8); 
Gold and Morales, 1975 (p. 523, fig. 5); 1976 (p. 383, fig. 6). 

Tintinnopsis angustior. Нада, 1937 (p. 161, fig. 14). 

Material examined: Chinhae Bay, St. 1, June 1982. 

Description: Lorica slender bullet-shaped; bowl cylindrical in the main part; aboral region usually 
conical, sometimes rounded; aboral end blunt; wall thin, bearing a few foreign particles, no spiral 
structure; length, 40-60 мт; oral diameter, 20-25 ит. 

Remarks: The species differs from 7. tubulosoides in smallar size and in the lack of spiral structure 
and from. T. beroidea in the slender lorica. Hada (1937) listed T. acuminata of Kofoid and Campbell 
(1929) as synonymous with T. angustior. 


5. Tintinnopsis beroidea Stein, 1867 (pl. 1, fig. 6) 

Tintinnopsis beroidea Stein, 1867 [cited from Kofoid and Campbell, 1929 (p. 28)]; Kofoid and Campbell, 1929 
(p. 28, fig. 26); Hada, 1932b (p. 41, fig. 2); 1932c (p. 554); 1937 (p. 156, fig. 9); 1938 (p. 93, fig. 4); Kofoid and 
Campbell, 1939 (p. 38, pl. 1, fig. 1); Tregouboff, 1957 (p. 241, pl. 56, fig. 7); Marshall, 1969 (sheet 117, p. 6, fig. 
19); Cosper, 1972 (p. 395, fig. 9); Gold and Morales, 1975 (p. 523, fig. 7). 

Material examined: Chinhae Bay, St. 1, June 1982. 

Description: Lorica bullet-shaped, with cylindrical anterior region and conical posterior region; 
oral margin irregular; aboral end closed and acute or bluntly pointed; wall with coarse agglomeration 
and sometimes, faint spiral structure on the suboral region; length, 40-60 итп; oral diameter, 25-30 мт. 

Remarks: This species, the oldest in Tintinnopsis, very frequently occurs in coastal waters of the 
temperate zone, and differs from 7. angustior in stouter proportions and coarser agglomeration. 


6. Tintinnopsis butschlii Daday, 1887 (pl. 1, figs. 7, 8) 

Tintinnopsis Butschlii Daday, 1887 [cited from Kofoid and Campbell, 1929 (p. 29)]. 

Tintinnopsis butschlii: Kofoid and Campbell, 1929 (p. 29, fig. 85); Hada, 1932c (p. 557, fig. 5); Balech, 1948 
(p. 10, figs. 26-33); Tregouboff, 1957 (p. 241, pl. 56, fig. 9); Marshall, 1969 (sheet 117, p. 6, fig. 26). 

Material examined: Chinhae Bay, St. 1, July 1983. 

Description: Lorica typically bell-shaped; oral region broadly expanded and everted, about 
120°-130°; constriction in the suboral region, with a spiral structure; aboral end hemisperical; wall 
with an arenaceous appearance due to the high proportion of particles of nonbiogenic orgin; length, 
80-934m; oral diameter, 73-85 мт; the greatest transdiameter of the bowl, 35-43um. 

Remarks: This species is often confused with allied species, especially Т. mortensenii. T. mortensenii 
was referred by Kofoid and Campbell (1929) and Cosper (1972). Differs from T. butschlii in the more 
spreading oral flare. Since the considerable variation of this species, Т. mortensenii was reported by 
Balech (1948) as T. buischlit var. mortensenii. Also, this species is resemble Т. dadayi, but differs 
in less spreading oral flare. 
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7. Tintinnopsis corniger Hada, 1964 (pl. 1, fig. 9) 

Tintinnopsis corniger Hada, 1964 (p. 2, fig. 2); Balech, 1968 (p. 169, figs. 5-7). 

Material examined: Chinhae Bay, St. 1, June 1982. 

Description: Lorica with cylindrical anterior region and conical posterior region; oral margin generally 
entire; aboral horn distinguishably 1-4 branched; wall agglomerate, with mostly nonbiogenic particles 
except aboral horn; hyaline branched aboral horn with polygonal reticulation; length, 175-280 іт; oral 
diameter, 304m; length of aboral horn, 48-68um. 

Remarks: The notable feature of this species is the brancned aboral horn. In several specimens, 
the spiral structure weakly develops on the suboral region. This species occurs only in summer. 


8. Tintinnopsis directa Hada, 1932 (pl. 2, fig. 1) 

Tintinnopsis patula: Kofoid and Campbell, 1929 (p. 43, fig. 62). 

Tintinnopsis directa Hada, 1932c (p. 557, fig. 4); 1938 (p. 99, fig. 12); Balech, 1968 (p. 167, fig. 3). 

Material examined: Chinhae Bay, St. 4, Aug. 1983. 

Description: Lorica tall campanulate; oral margin irregular, flaring; suboral region somewhat taper- 
ing, with spral turns; posterior region subspherical, with a rounded aboral end; wall rather coarse 
in the posterior part; length, 85-105um; oral diameter, 38-43итп; the greatest transdiameter of the 
bowl, 35-43 ит. 

Remarks: This species is widely distributed in coastal waters of tropical and temperate region, 
and differs from T. dadayi in the elongated lorica. 


9. Tintinnopsis gracilis Kofoid and Campbell, 1929 (pl. 2, fig. 2) 

Tintinnopsis gracilis Kofoid and Campbell, 1929 (p. 36, fig. 37); Hada, 1935 (p. 244); 1938 (p. 96, fig. 9); Balech, 
1948 (p. 7, figs. 17-18); Hedin, 1975 (p. 128, figs. 7g, В). 

Material examined: Chinhae Bay, St. 2, Nov. 1980. 

Description: Lorica finger-shpaed, with cylindrical anterior region and slightly swollen posterior 
region; oral margin comparatively irregular; aboral region convex conical with a blunt aboral end; 
wall coarsely agglomerated without a spiral structure; length, 123um;oral diameter, 30“™M;the greatest 
transdiameter of the bowl, 40 ит. 

Remarks: This is probably a tropical species. The outline of the lorica is irregular owing to a coarse 
agglomeration of the wall. 


10. Tintinnopsis kofoidi Hada, 1932 (pl. 2, fig. 3) 

Tintinnopsis kofoidi Нада, 1932a (p. 210, figs. 2, 3); 1932b (p. 44, fig. 6); 1932c (p. 560, fig. 9); 1937 (p. 165}; 
Balech, 1948 (p. 3, figs. 10, 12); Cosper, 1972 (p. 397, fig. 3; Gold and Morales, 1975 (p. 523, fig. 9). 

Material examined: Chinhae Bay, St. 3, Apr. 1983. 

Description: Lorica elongated, inverted bottle-shpaed, consisting of a bowl contracting abruptly 
to an aboral horn; oral margin formed irregularly; bowl cylindrical, conical aborally; aboral horn tubular; 
aboral tip open usually obliquely; wall subuniform in thickness, irregularly agglomerated, sometimes 
with spiral turns on the anterior region; length, 190-240 um;oral diameter, 33-38 um;length of aboral 
horn, 20-40um. 

Remarks: Differs from T. cylindrica in the presence of an aboral opening and from T. radix in 
the possession of a shouter horn. This species was described by Hada (1932c, 1937) and Cosper (1972) 
without spiral structure. 
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11. Tintinnopsis lohmanni Laackmann, 1906 (pl. 2, fig. 4) 

Tintinnopsis lohmanni Laackmann, 1906 [cited from Hada, 1932c (p. 556)]; Hada, 1932c (p. 556, fig. 3); 1937 
(p. 168, fig. 20); Hedin, 1975 (p. 127, figs. 6e, f). 

Tintinnopsis turbo: Kofoid and Campbell, 1929 (p. 49, fig. 19); Marshall, 1969 (sheet 117, p. 10, fig. 51). 

Tintinnopsis vasculum: Kofoid and Campbell, 1929 (p. 50, fig. 29); Marshall, 1969 (sheet 117, p. 10, fig. 50); 
Gold and Morales, 1975 (p. 524, fig. 19); 1976 (p. 387, fig. 14). 

Material examined: Chinhae Bay, St. 1, Mar. 1984. 

Description: Lorica vase-like, with a cylindrical suboral region; oral margin more or less irregular; 
bowl expanding roundly; 1-3 spiral turns in the suboral region; aboral region rounded or convex con- 
ical; wall coarsely agglomerated; length, 63-75um; oral diameter, 45-53um; bowl diameter, 50-55um. 

Remarks: The length of a cylindrical suboral region is widely variable. Biernacka (1952) reported 
that longer specimens generally occur in cold waters, while smaller in warm waters. Also, Hada (1937) 
observed the seasonal variation in length and listed 7. turbo and T. vasculum of Kofoid and Campbell 
(1929) as synonymous with 7. lohmanni. In the Chinhae Bay, this species is probably occurred in 
cold waters, from late autumn to early spring. 


12. Tintinnopsis radix (Imhoff, 1886) (pl. 2, figs. 5,6) 

Codonella radix Imhoff, 1886 [cited from Kofoid and Campbell, 1929 (p. 45)]. 

Tintinnopsis radix: Kofoid and Campbell, 1929 (p. 45, fig. 93); Hada, 1932c, (p. 560, fig. 10); 1935 (p. 244), 
1937 (p. 166, fig. 18); 1938 (p. 100, fig. 14); Kofoid and Campbell, 1939 (p. 41); Tregouboff, 1957 (p. 241, pl. 56, 
fig. 12); Marshall, 1969 (sheet 117, p. 9, fig. 35); Cosper, 1972 (p. 401, figs. 6, 7); Gold and Morales, 1976 (p. 
387, fig. 11). 

Material examined: Chinhae Bay, St. 4, June 1983. 

Description: Lorica very much elongated, with a long anterior cylinder and a posterior cone; aboral 
region gradually tapering into an aboral horn; aboral horn usually curved more or less, with an ir- 
regularly formed aboral opening typically set laterally as gouges; wall thin and fragile, some evidence 
of a weak spiral structure; length, 290-350um; oral diameter, 43-48um. 

Remarks: Differs from T. kofoidi by having a longer aboral horn and in the lack of parallel sides. 
This is cosmopolitan species and exceedingly variable in length. Great variablity in length of horn 
(possibly broken during collection) gives extensive length range. 


13. Tintinnopsis tocantinensis Kofoid and Campbell, 1929 (pl. 2, fig. 7) 

Tintinnopsis tocantinensis Kofoid and Campbell, 1929 (p. 48, fig. 46); Hada, 1932c (p. 559, fig. 8); 1935 (p. 
244); Balech, 1948 (p. 6, figs. 13-16); Cosper, 1972 (p. 402, fig. 4). 

Tintinnopsis aperta var. tocantinensis: Hada, 1938 (p. 101, fig. 15). 

Material examined: Chinhae Bay, St. 4 Aug. 1983. 

Description: Lorica elongate, with cylindrical anterior region and expanding posterior region; 
posterior region tapering distally into a stout aboral horn; aboral horn conical and obliquely or irregularly 
open at the tipl wall thick and coarse; length, 85-113um; oral diameter, 18-25um; the greatest 
transdiameter of the bowl, 23-33um. 

Remarks: Differs from T. apería in having a longer, more rounded bulbous enlargement and a 
stouter horn. This was described by Hada (1938) as T. aperta var. tocantinensis. 
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14. Tintinnopsis tubulosoides Meunier, 1910 (pl. 2, fig. 8) 

Tintinnopsis tubulsoides Meunier, 1910 (pp. 139, 140, pl. 12, figs. 10, 11); Kofoid and Campbell, 1929 (p. 
49, fig. 74); Hada, 1932b (p. 43, fig. 5); Marshall, 1969 (sheet 117, p. 10, fig. 12); Gold and Morales, 1975 (p. 
524, fig. 16). | 

Material examined: Chinhae Вау, St. 1, June 1982. 

Description: Lorica elongate bullet-shaped; oral margin more or less smooth; bowl cylindrical in 
the anterior region; aboral region contracting gradually, conical; aboral end generally acute, sometimes 
pointed bluntly; wall comparatively thin, with a few faint spiral turns in the suboral region, agglomerated 
particles somewhat sparse. 

Remarks: Differs from T. beroidea in the long cylindrical bowl, from 7. angustior in having spiral 
structure. 


Family Codonellopsidae Kofoid and Campbell, 1929 
Lorica with hyaline collar and bowl patterned; hyaline collar with annular or spiral structure; bowl 
generally ovate; aboral end closed, rounded, pointed, or with a aboral horn; wall of two types, hyaline 
with primary structure only in the collar, and with coarse secondary structure throughout the bowl; 
marine only. Differs from alll other families in having a hyaline collar and a patterned bowl. Includes 
two genera, Stenosemella and Codonellopsis. 


Key to genera 
1. Lorica with a short collar sise Stenosemella 
Lorica with a long collar а-а-а. Codonellopsis 


Genus Stenosemella Jorgensen, 1924 


Lorica minute, ovoid, consisting of low collar and ovate bowl; collar short, hyaline; bowl usually 
broadest in the anterior region. Most of species of this genus are neritic inhabitants. Differs from 
Condonellopsis in the very short collar. Includes two species, Stenosemella pacifica and S. parvicollis. 


Key to species 


1. Collar with semicircular fenestrae ss S. pacifica 
Collar with arched fenestrae 2... әл. S. parvicollis 
15. Stenosemella pacifica Kofoid and Campbell, 1929 (pl. 2, fig. 9) 


Stenosemella pacifica Kofoid and Campbell, 1929 (p. 70, fig. 133); Balech, 1968 (p. 170, fig. 9). 

Material examined: Chinhae Bay, St. 2, Apr. 1983. 

Description: Lorica small ovate; short hyaline collar, upper part of the collar slightly constricted, 
with a row of semicircular 8-9 openings around its base; size of the fenestrae uneven; bowl widest 
near the middle, with squarish shoulder; aboral end subrounded but not distinctly pointed; wall of 
the collar hyaline but bowl thick and coarsely agglomerated, especially on the squarish shoulder; length, 
35-40um; oral diameter, 20um; bowl diameter, 30um. 

Remarks: Kofoid and Campbell (1939) and Campbell (1942) transferred three species, Stenosemella 
pacifica, S. inflata and S. puntata with semilunar windows in the collar from genus Stenosemella to 
a new genus Luminella, family Dictyocystidae. But in other species, 5. oliva, S. ventricosa and S. stenii, 
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have been also observed the windows by the scanning electron microscopy of Gold and Morales (1975, 
1976) and Gold (1980). Therefore, the most species in genus Stenosemella have windows in the collar. 
Some species, unknown with windows or not, have a possibility to be transferred. Therefore, it is 
invalid that several species with windows transferred from Stenosemella to a new genus Luminella.: 
And this species is included in the genus Stenosemella as Kofoid and Campbell (1929). 


16. Stenosemella parvicollis (Marshall, 1934) (pl. 3, figs. 1, 2) 

Codonellopsis parvicollis Marshall, 1934 [cited from Hada, 1938 (p. 106)]. 

Stenosemella parvicollis: Hada, 1935 (p. 244); 1938 (p. 106, fig. 21). 

Material examined: Chinhae Bay, St. 2, Nov. 1980. 

Description: Lorica with a short hyaline collar and a ovate bowl; collar provided with a row of 
8-9 arched fenestrae; bowl with the widest near the middle, with squarish shoulder; aboral end round- 
ed, blunt, but distinctly point; wall of the bowl coarsely agglomerated, sometimes with biogenetic 
particles including fragments diatom frustules; length, 60-65ит; oral diameter, 25-28um; bowl diameter, 
50-53um; collar length, 6-10um. 

Remarks: Differs from S. pacifica in having a longer lorica and a row of arched fenestrae. This 
species was originally described by Marshall (1934) as a species of Codonellopsis, but it has been recogniz- 
ed by Hada (1938) to belong to the genus Stenosemella because of the possession of the short collar 
without spiral structure. 


Genus Codonellopsis Jorgensen, 1924 


Lorica consisting of a collar and a bowl, both easily distinguished in structure; collar hyaline, usually 
elongate and cylindrical with spiral turns; bowl globose or ellipsoidal, with or without aboral horn; 
wall of the collar composed of a ground secreted substance and of the bowl having agglomerated 
materials on the surface. In this genus many neritic species are included and most of them are occur- 
red in warm waters. Includes one species, Codonellopsis nipponica . 


17. Codonellopsis nipponica Hada, 1964 (pl 3, fig. 3) 

Codonellopsis пірропіса Нада, 1964 (p. 3, fig. 3); Yamaji, 1984 (p. 172, pl. 55, fig. 13). 

Material examined: Chinhae Bay, St. 1, June 1983. 

Description: Lorica consisting of an annular collar and a bowl; collar with a leiotropic spiral of 
5-6 and without fenestrae appearing in the dilated base; bowl mainly ovate shaped but sometimes 
elliptically elongate; aboral end rounded or rarely bluntly pointed; wall of the collar hyaline but bowl 
thick and coarsely agglomerated; length, 115-133um, oral diameter, 58-60um; bowl diameter, 80-83um; 
collar length, 20-35um. 

Remarks: Differs from C. morchella and C. ostenfeldi in the lack of fenestrae on the collar. 
Sometimes, this species shows a collar with a leiotropic spiral of 6 and up in the present investigation. 


Family Metacylididae Kofoid and Campbell, 1929 


Always with coiled lamina forming the whole or part the lorica; aboral end open or closed; with 
or without collar; wall without agglomerated particles. The family name, Coxliellidae, has become 
invalid by Corliss (1979). Because the species in the genus Coxliella, though a popularly used name, 
may be only stages in the life cycle of species of other genera. Therefore, the family name, Coxliellidae, 
has been renamed to Metacylididae by Corliss (1979). 
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Key to genera 
1. Lorica usually short and wide, oval лл... enne Metacylis 
Lorica: elongate, tubualr линии ка deaa Saias deines Helicostomella 


Genus Metacylis Jorgensen, 1924 


Lorica usually short and wide, oval, in some species elongate capsular; usually with a wide mouth; 


collar with low spiral turns; wall hyaline, laminar structure. Includes one species, Metacylis corbula. 


18. Metacylis corbula Kofoid and Campbell, 1929 (pl. 3, fig. 4) 

Metacylis corbula Kofoid and Campbell, 1929 (p. 199, fig. 376); Hada, 1938 (p. 135, fig. 52); Kofoid and Campbell, 
1939 (p. 104, pl. 6, fig. 5); Marshall, 1969 (sheet 120, p. 5, fig. 18). 

Material examined: Chinhae Bay, St. 2, Sept. 1981. 

Description: Lorica basket-shaped; collar with 4 spiral turns confined to the short, constracted 
neck region; oral margin entire; bowl broadly ovoidal, with rounded shoulder; aboral end broadly round- 
ed without point; wall of both collar and bowl hyaline; length, 100um; oral diameter, 60-68um; bowl 
diameter, 68-75um. 

Remarks: The specimens observed in the present investigation are generally larger in size than 
those of the collection examined by Kofoid and Campbell (1929, 1939) and Hada (1938). 


Genus Helicostomella Jorgensen, 1924 


Lorica elongate, tubular as a pencil; oral margin with or without minute triangular teeth; bowl cylin- 
: drical in the suboral part with a number of spiral turns; aboral region conical with an aboral horn; 
wall thin and hyaline. Includes two species as follows: Helicostomella longa and H. subulata. 


Key to species 


1. Oral margin with short trigonal teeth ........... ини ааа H. subulata 
Oral margin without dentation ............. е ааа H. longa 
19. Helicostomella longa (Brandt, 1906) (pl. 3, figs. 5, 6) 


Tintinnus medilerraneus var. longs Brandt, 1906 [cited from Kofoid and Campbell, 1929 (p. 106)]. 

Helicostomella longa: Kofoid and Campbell, 1929 (p. 106, fig. 206); Hada, 1938 (p. 115, fig. 32); Kofoid and 
Campbell, 1939 (p. 106, pl. 6, figs. 8, 17); Campbell, 1942 (p. 43). 

Material examined: Chinhae Bay, St. 1, June 1982. 

Description: Lorica small, bullet- shaped; oral margin smooth without dentation; 3-9 spiral turns 
on the suboral region; bowl expanding slightly; aboral end usually pointed, sometimes with a poorly 
marked aboral horn; wall hyaline; length, 70-78um; oral diameter, 18-19um; bowl diameter, 19-23um. 

Remarks: Differs from H. subulata in smaller size and in the lack of dentation on the oral margin. 
Numerous small grooves are observed on the surface of lorica by the scanning electron microscope. 
In the Chinhae Bay, this species is probably occurred in summer. 


20. Helicostomella subulata (Ehrenberg, 1833) (pl. 3, figs. 7, 8) 
Tintinnus subulatus Ehrenberg, 1833 [cited from Kofoid and Campbell, 1929 (p. 107)]. 
Helicostomella subulata: Kofoid and Campbell, 1929 (p. 107, fig. 209); Hada, 1932b (p. 46, fig. 10); 1937 (p. 
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185, fig. 31); Tregouboff, 1957 (p. 245, pl. 57, fig. 23); Marshall, 1969 (sheet 120, p. 6, fig. 24); Cosper, 1972 
(p. 407, figs. 17, 18); Hedin, 1975 (p. 130, figs. 9c, e, f); Gold and Morales, 1975 (p. 525, fig. 27); 1976 (p. 388, 
fig. 3(1); Balech, 1980 (p. 6, figs. 6, 8). 

Helicostomella fusiformis: Kofoid and Campbell, 1929 (p. 105, fig. 207); Hada, 1932b (p. 46, fig. 9); 1937 (p. 
183, fig. 30); Marshall, 1969 (sheet 120, p. 6, fig. 23). 

Helicostomella edentata: Kofoid and Campbell, 1929 (p. 105, fig. 208); Marshall, 1969 (sheet 120, p. 6, fig. 22). 

Helicostomella kiliensis: Kofoid and Campbell, 1929 (p. 105, fig. 210); Marshall, 1969 (sheet 120, p. 6, fig. 25). 

Helicostomella lemairei Balech, 1942 (p. 249, figs. 7-9). 

Material examined: Chinhae Bay, St. 4, Dec. 1981. 

Description: Lorica elongate as a pencil; oral margin somewhat flaring, with about 24-32 short 
trigonal teeth; suboral region with 5-25 spiral bands, sometimes this spiral bands denticular, fading 
posteriorly, but more prominent on anterior bands; aboral region conical, tapering posteriorly to an 
aboral horn; a few, irregularly curved striae run into an aboral end; length, 178-220 ит; oral diameter, 
21-23um. 

Remarks: The species differs from H. fusiformis in the size of the lorica and the lack of an aboral 
bulge of the bowl. But sometimes, it is very difficult to distinguish between H. subulata and H. fusiformis. 
Because there are many specimens as intermediate forms. And also, Paranjape (1980) in his laboratory 
culture commented such a variation. Therefore, Balech (1980) included Н. subulata, H. edentata, H. 
kiliensis and H. lemairei as a synonym of this species. In the present investigation, peculiar pores were 
found in the aboral region of the lorica from several collections by scanning electron microscope. 


Family Ptychocylididae Kofoid and Campbell, 1929 


Lorica usually bell-shaped; collar without flaring, sometimes supplemental spiral structure pre- 
sent; often with an aboral horn; wall composed of a fine polygonal reticulation. Includes one genus, 
Favella. 


Genus Favella Jorgensen, 1924 


Lorica bell-shaped; oral margin entire or denticulate; sometimes provided with a collar consisting 
of a number of spiral turns; bowl campanulate, rounded or convex conical in the aboral region; aboral 
horn usually present; wall bi- or trilamellate, compact in an aboral horn, composed of a fine polygonal 
reticultion. Includes three species as follows: Favella azorica, Е. ehrenbergii and Favella taraikaensis. 


Key to species 


1. Aboral end without a aboral horn F. azorica 
Aboral end with a aboral hornet esee oa Vena eo aoo dada ee uos ur der dau 2 

2. Suboral region without a inflation ............еыыы Е. ehrenbergii 
Suboral region with a inflation iii Е. taraikaensis 

21. Favella azorica (Cleve, 1900) (pl. 3, fig. 9) 


Undella azorica Cleve, 1900 [cited from Kofoid and Campbell, 1929 (p. 151)]. 

Favella azorica: Kofoid and Campbell, 1929 (p. 151, fig. 284); Hada, 1938 (p. 120, fig. 37); Kofoid and Camp- 
bell, 1939 (p. 123, pl. 7, fig. 9); Campbell, 1942 (p. 44, fig. 56); Marshall, 1969 (sheet 121, p. 4, fig. 7). 

Material examined: Chinhae Bay, St. 2, June 1983. 
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Description: Lorica inverted bell- shaped; oral margin entire; collar with annular band usually 
single; bowl cylindrical in the anterior half, posteriorly convex conical; aboral end acute but lack of 
the aboral horn; wall hyaline, distinctly separated in the dilated band below the annular ring and in 
the aboral end, with a hardly visible reticulation; length, 160-180um; oral diameter, 68-73um. 

Remarks: Differs from F. ehrenbergii and F. taraikaensis in the lack of an aboral horn and in the 
thinner wall. At this time, although there is no evidence supporting the existence of an intergration, 
this species has a possibility that does not constitute a species, but is the convergence of the form 
elaborated during one stage of life-cycle of F. ehrenbergti, as the form genus Coxliella (Laval-Peuto, 
1977, 1981). 


22. Favella ehrenberggi (Claparade and Lachmann, 1858) (pl. 4, figs. 1, 2) 
Tintinnus Ehrenbergii Claparede and Lachmann, 1858 [cited from Kofoid and Campbell, 1929 (p. 152)]. 
Favella ehrenbergii: Kofoid and Campbell, 1929 (p. 152, fig. 280); Hada, 1937 (p. 186, fig. 32); Tregouboff, 

1957 (p. 246, pl. 58, fig. 1); Marshall, 1969 (sheet 121, p. 4, pl. 6, fig. 9). 

Material examined: Chinhae Bay, St. 1, Aug. 1981. 

Description: Lorica campanulate; collar usually short and built with a single annular band, 
sometimes very developed with a long spiral bands; oral margin uneven; bowl cylindrical in the anterior 
region but posterior region roundly tapering to an aboral horn; aboral horn twisted, with many varieties 
according to developing stage; wall perfectly separated except the basal of aboral horn, with com- 
paratively regular reticulation; length, 210-290um; oral diameter, 80-90um. 

Remarks: Favella ehrenbergii is the oldest and cosmopolitan species in genus Favella. Many varieties 
and forms of the species have been described. Because of its large variability, this species has serious 
problems in the identification. 

The life cycle of F. ehrenbergii was investigated by the laboratory culture of Laval- Peuto (1976, 
1977, 1981). She has observed discontinuous phenotypes considered until now as different species 
and even different genera. And then, she suggested that the spiral wound loricae named Coxliella 
do not constitute a genus, but are the convergence of the forms elaborated by quite different genera 
during one stage of their life cycle. At the same time she included Favella markusouszkyi, F. helgolan- 
dica, F. fistulicauda, Coxliella annulata, C. ampla, c. decipiens as a synonym of this species. 

Іп Chinhae Bay, the loricae of Coxliella form were observed in summer. 


23. Favella taraikaensis Нада, 1932 (pl. 4, figs. 3, 4) 

Favella taraikaensis Hada, 1932b (p. 47, fig. 11); 1937 (p. 187, fig. 33). 

Material examined: Chinhae Bay, St. 1, Apr. 1983. 

Description: Lorica tall goblet-shaped; oral margin entire; collar more or less flaring, with a few 
spiral bands; suboral region slightly expanded below the nuchal constriction; aboral region gradually 
narrowing into a conical aboral end; aboral end usually elongate, ornamented with longitudinal striae 
on the surface; wall completely separated in large specimens, with irregular reticulation, sometimes 
ovate fenestrae in the suboral dilated region; length, 130-223um; oral diameter, 65-73um. 

Remarks: The species differs from F. ehrenbergii in possession of suboral inflation and of striae 
on the aboral horn. Sometimes, aboral horn reduces as F. azorica and suboral inflation reduced as 
Е. ehrenbergii. 
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Family Tintinnidae Claparede and Lachmann, 1858 


Lorica variously formed, usually cylindrical or trumpet shaped; oral region flaring; aboral end open 
or closed; wall hyaline, and usually without secondary structure. Includes three genera as follows: 
Amphorides, Amphorellopsis and Eutintinnus. | 


Кеу ю депега 


I- No aboral opening еек ЕН 2 
Aboral opening present ...........cccccccsssccesscceessceesscessecessaecsssecssaeeeaeecesaeeensceesesseesesesssasesseeeenss 3 
2. Aboral end flattened .......:.:. ина a ege ea dena Amphorides 
'АБога end acute... i ee so einen erre min nent est ..... Amphorellopsis 
3. Aboral region without fins serres Eutintinnus 
Aboral region with fins сани ааба ты Salpingella 


Genus Amphorides Strand, 1926 


Lorica vase-shaped; oral margin circular, entire; bowl always provided with 3 or 4 wall-marked 
fins; aboral end usually truncated; wall hyaline, thickened in the collar. This generic name is a replace- 
ment name for genus Amphorella, preoccupied generic name (Corliss, 1960). Differs from Amphorellopsis 
in the truncated aboral end. Includes one species, Amphorides amphora. 


24. Amphorides amphora (Claparede and Lachmann, 1858) (pl. 4, fig. 5) 
Tintinnus amphora Claparede and Lachmann, 1858 [cited from Kofoid and Campbell, 1929 (p. 309)). 
Amphorella amphora: Kofoid and Campbell, 1929 (p. 309, fig. 586); 1939 (р. 330, pl. 28, fig. 20); Campbell, 

1942 (p. 112). 

Amphorella brandti: Kofoid and Campbell, 1929 (p. 309, fig. 588); Hada, 1935 (p. 247); 1938 (p. 165, fig. 82); 
Gold and Morales, 1977 (p. 585, fig. 15); Yuki, 1984 (p. 56). 

Amphorides amphora: Marshall, 1969 (sheet 126, р. 3, fig. 7). 

Amphorides brandti: Cosper, 1972 (p. 411, fig. 22). 

Material examined: Chinhae Bay, St. 2, Sept. 1980. 

Description: Lorica elongate, vaselike shaped; oral margin thin and smooth; collar widely flaring 
and funnel shaped, reaching to 90?; bowl generally cylindrical; aboral region convex conical; aboral 
end concavely flattened; 3 flat, blade like fins, stretching the last 1/2-2/3 of the lorical length and 
giving the lorica a triangular appearance in aboral cross section; wall hyaline, thickened in the region 
of the collar and becoming thin aborally; length, 145-168um; oral diameter, 45-48um. 

Remarks: Kofoid and Campbell (1939) listed А. brandti of Kofoid and Campbell (1929) as 
synonymous with А. amphora. Campbell (1942) synonymized A. brandti with A. amphora. But Cosper 
(1972) did not accept their interpretation, since the reclassification made the concept of this species 
too broad and he has stated that A. brandti differs from A. amphora by having a more slender column. 
In the present paper, this species is described as Campbell (1942) because the usual procedure of 
employing lorical dimentions and the length: width ratio were found to be unsatisfactory for classification 
of tintinnids (Gold and Morales, 1975). 


Genus Amphorellopsis Kofoid and Campbell, 1929 


Lorica usually elongate, consisting of a low funnel shaped collar and a fusiform bowl; aboral end 
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pointed; aboral region with 3-6 fins developed; wall single-layered except an anterior flaring part of 
the lorica. Differs from Amphorides in pointed aboral end. Includes one species, Amphorellopsis acuta. 


25. Amphorellopsis acuta (Schmidt, 1901) (pl. 4, fig. 6) 

Amphorella acuta Schmidt, 1901 [cited from Kofoid and Campbell, 1929 (p. 315)]. 

Amphorellopsis acuta: Kofoid and Campbell, 1929 (p. 315, fig. 598); Hada, 1935 (p. 247); 1938 (p. 168, fig. 
85); Kofoid and Campbell, 1939 (p. 334); Marshall, 1969 (sheet 126, p. 4, fig. 12); Cosper, 1972 (p. 412, fig. 21). 

Material examined: Chinhae Bay, St. 2, Nov. 1980. 

Description: Lorica convex conical; oral margin annular and smooth, thinning to a sharp edge; 
collar flaring (70°); anterior region cylindrical but posterior region slightly expanded; 3 fins stretching 
the last 1/2-2/3 of the lorical length and bowl circular in transection anteriorly and triangular posterio- 
ly; aboral end a pyramid of 409-509, with slightly convex sides, contracting evenly to pointed an- 
tapex; wall hyaline and thicker in throat; length, 153-160um; oral dilameter, 43-48um. 

Remarks: Differs from all other species of Amphorellopsis by possessing three fins. This species 
is a type species in genus Amphorellopsis. 


Genus Eutintinnus Kofoid and Campbell, 1939 


Lorica with a form of a truncated cone or cylinder, opening at both ends; oral margin often flaring 
and thickened to make a brim, usually entire, sometimes denticulated; shaft generally tapering gradually 
to an aboral end; wall hyaline, single-layered. Differs from all other genera in the lack of all structural 
differentiations of the oral and aboral ends. Includes two species as follows: Eutintinnus lususundae 
and Е. tubulosus. 


Key to species 


1. Lorica long, with a flaring oral margin ............. eee eee E. lususundae 
Lorica short, without a flaring oral margin ............... eee E. tubulosus 
26. Eutintinnus lususundae (Entz, 1885) (pl. 4, fig. 7) 


Tintinnus Lusus-undae Entz, Sr., 1885 [cited from Kofoid and Campbell, 1929 (p. 335)]. 

Tintinnus lusus-undae: Kofoid and Campbell, 1929 (p. 335, fig. 656); Hada, 1935 (p. 248); 1938 (p. 173, fig. 88). 

Tintinnus tubulosus: Hada, 1935 (p. 247). 

Eutintinnus lusus-undae: Kofoid and Campbell, 1939 (p. 368, pl. 32, fig. 3); Campbell, 1942 (p. 121, fig. 125); 
Tregouboff, 1957 (p. 255, pl. 60, fig. 11); Marshall, 1969 (sheet 127, p. 3, fig. 7); Yuki, 1984 (p. 57). 

Material examined: Chinhae Bay, St. 2, May 1980. 

Description: Lorica long, subcylindrical; oral margin annular and smooth; suboral region flaring 
outwardly; shaft subcylindrical tapering tube without local inflations or constractions, decreasing evenly 
from throat to aboral end; aboral end wide-opened, neither flare nor brim; wall homogeneous hyaline 
but slightly thicker in throat; length, 250-310um; oral diameter, 50-53um; aboral diameter, 30-35um. 

Remarks: The classification of genus Eutintinnus was probably based upon dimensions of the 
lorica besides differences of the form, but being generally variable within a wide range, the length 
of the lorica seems not to be a chief feature by which species are distinguished. Hence, the identifica- 
tion of this species has been.principally carried out by differences in the form of the lorica. 
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27. Eutintinnus tubulosus (Ostenfeld, 1899) (pl. 4, fig. 8) 

Tintinnus tubulosus Ostenfeld, 1899 [cited from Kofoid and Campbell, 1929 (р. 340)]; Kofoid and Campbell, 
1929 (p. 340, fig. 651); Hada, 1937 (p. 211, fig. 53). 

Eutintinnus tubulosus: Kofoid and Campbell, 1939 (p. 374, pl. 32, fig. 8); Campbell, 1942 (р. 125); Tregouboff, . 
1957 (p. 255); Marshall, 1969 (sheet 127, p. 4, fig. 11); Cosper, 1972 (p. 413, fig. 26). 

Material examined: Chinhae Bay, St. 1, June 1982. 

Description: Lorica short, truncated cone; oral margin and aboral margin opened without flaring; 
shaft with regularly contracting sides, truncated cone of 49-59; wall very thin and hyaline thoughout; . 
length, 80-98um; oral diameter, 16-20um; aboral diameter, 13-16um. 

Remarks: This species differs from E. lususundae in its smaller dimensions and the absence of 
flaring oral margin. In general, specimens examined in the present investigation are comparatively 
small and slender. 


Genus Salpingella Jorgensen, 1924 


Lorica usually elogated, nail-shaped; oral margin entire, circular or polygonal; anteriorly cylindrical 
and postriorly conical; always open poseriorly, with 4-9 fins; wall hyaline. Includes one species, Salp- 
ingella laminata. 


28. Salpingella laminata (Kofoid and Campbell, 1939 (pl. 4, fig. 9) 

Salpingella lineata: Kofoid and Campbell, 1929 (p. 354, fig. 678). 

Salpingella laminata Kofoid and Campbell, 1939 (p. 388, pl. 33, fig. 1). 

Material examined: Chinhae Bay, St. 4, Oct. 1981. 

Description: Lorica stout, tubular shpaed; oral margin slightly flaring to thin edge; suboral region 
constracting gradually; shaft subcylindrical in anterior region and convex conical in posterior region, 
narrowest in the middle part; 4 vertical fins on lower part of bowl, disappearing in middle, visible 
suborally aboral end blunt; wall uniformly thin throughout; length, 80-98um; oral diameter, 11-15um. 

Remarks: Kofoid and Campbell (1939) listed S. lineata of Kofoid and Campbell (1929) as 
synonymous with S. laminata. This species is very narrow and easily overlooked. 


ABSTRACT 


Tintinnids, small ciliated protozoan, play an important roles as lower level producer 
in marine ecosystem. The present study, as a part of taxonomical studies on tintinnids 
in Korean coastal waters, has been carried out to clarify the primary faunal survey of 
the tintinnids in Chinhae Bay. The samples used for the present study were collected 
from four selected stations in Chinhae Bay during the period from August 1979 to June 
1984 and from April 1986 to March 1987. 

As a result 28 species in 11 genera distributed in six families were identified and 
described as new to Korean coastal waters. 
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PHOTOGRAPHIC PLATES and EXPLANATION 


Plate I 


. Leprotintinnus neriticus (Scanning electron 


microscopy, SEM), showing spiral structure and 


arenaceous lorica 


2. L. neriticus (Light microscopy, LM) 


3. Г. nordqvisti (LM), showing aboral flare 
4. L. simplex (LM) 
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Plate II 
7. T. tocantinensis (LM) 


8. T. tubulosoides (LM), showing suboral spiral 


Tintinnopsis directa (LM) 


. T. gracilis (LM), showing arenaceous lorica 


T. kofoidi (LM) 


T. lohmanni (LM), showing arenaceous lorica 


. T. radix (LM) 
. T. radix (SEM) 


Plate III 
5. Helicostomella longa (LM) 
6. H. longa (SEM), showing suboral spiral structure 


. Stenosemella parvicollis (LM), showing arched win- 


dows on the hyaline collar 


. S. parvicollis (SEM), showing mostly nonbiogenic 


fragments and biogenic particles include fragments 


of diatom frustules 


. Codonellopsis nipponica (SEM), showing spiral 


structure on the hyaline collar 


. Metacylis corbula (LM) 


Plate IV 
. Favella ehrenbergii (LM) 


. F. ehrenbergii (SEM), showing twisted aboral horn 
. F. traraikaensis (LM) 


. Е taraikaensis (SEM), showing irregular reticula- 


tion of lorical wall 


. Amphorides amphora (LM with differential in- 


. Tintinnopsis angustior (LM) 
. T. beroidea (SEM), showing arenaceous lorica 


. T. butschlii (SEM), showing oral flare and suboral 


spiral structure 


8. T. butschlii (SEM), showing arenaceous lorica 


9. T. corniger (LM), showing branched aboral horn 


structure 


. Stenosemella pacifica (LM), showing oval windows 


on the hyaline collar 


and numerous small grooves on the surface of 


lorica 


7. H. subulata (SEM), showing aboral small pore 
8. H. subulata (SEM), showing oral teeth 
9. Favella azorica (LM) 


terference contrast) 


. Amphorellopsis acuta (LM with d.i.c.), showing 


longitudinal fin 


. Eutintinus lususundae (LM) 
8. E. tubulosus (LM) 
. Salpingella laminata (LM) 


Scale bar = 10um 
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